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Abstract: Language is one of the most prominent means of representing human thought.
Spatial cognition research has made use of this fact for decades, exploring how humans
perceive and understand their spatial environments through language analysis. So far,
this research has mainly focused on generic cognitive aspects underlying everyday pur-
poses such as knowing where objects are, how they relate to each other, and how to find
one’s way to a familiar or unfamiliar location. However, human concepts about space can
be threatened by change, as the environment changes. Across the globe, people become
increasingly aware of climate-change related threats to their surroundings. For spatial lan-
guage research, this calls for a fundamental shift in focus, towards the ways in which hu-
mans relate to space meaningfully—what spatial environments mean to us, how we respond
to them and how we cope with changes and threats to our habitual space. This paper lays
out how linguistic research can support building resilience on the basis of meaningful rela-
tionships to spatial environments.
Keywords: spatial language, place, environment, climate change, appreciation, spatial re-
lations, resilience
1 Spatial language and cognition, change, and emotion
How do humans understand and relate to their spatial environments? Over several
decades, research in this area has provided a host of insights on spatial thinking, much of
which is based on language analysis. Systematic investigation of route descriptions across
diverse contexts has identified key principles underlying wayfinding: humans orient to
landmarks [21], (the main features of which have also been addressed systematically [2]),
chunk the routes into useful portions [18], switch perspectives according to a number of
principles [41], use qualitative and schematic rather than precise metric measures of dis-
tances and angles [31], and use diverse heuristics depending on the situation [13]. Likewise,
systematic investigation of spatial object reference has shown how humans conceptualize
the location of objects relative to themselves or to other objects or locations [33], again us-
ing qualitative and schematic measures and relying on diverse reference frames [19]. All of
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these language-based insights, and many more, are central to understanding how humans
think about space. Insights of this kind are understood to be generic, highlighting cognitive
principles that remain fairly stable over time, although the specifics of some aspects may
differ according to culture [20] and situation [27].
While the need to explore such cultural and situational diversity is widely recog-
nized [5, 23], what seems to be less clearly understood is a further source of variation:
the changeability of the environment itself. With increasing awareness of climate change
related threats, this issue becomes more prominent. Humans have a certain mental model
of their environment [42]—a way of understanding and relating to it that is based on and
affects their daily interactions with it. If this same environment is threatened, the mental
model inevitably loses stability. However, which aspects of spatial thinking are affected,
and in what ways, is unclear to date.
If a road is blocked, keeping us from following the planned route, we may be able to
think of an alternative route if we have access to the relevant survey knowledge [15]. If a
landmark changes, for instance a prominent shop ceases to exist, we have a tendency to still
refer to it as it is firmly placed in our memories. But the more the environment is distorted,
the greater the challenge. In disaster scenarios, if a building collapses, humans have a hard
time making sense of the remaining structures, faced as they are with debris, clutter, and
distorted and unclear views [37].
The latter scenario highlights a further point, which is too central to a catastrophic sce-
nario to be ignored: the emotional effects, a high degree of stress, along with a sense of
urgency ensuing from a highly unsettling scenario. To some extent, these effects will be
triggered by any type of undesired change, no matter whether sudden and catastrophic
(such as a disastrous storm flood) or slow and gradual (such as constantly rising water
levels). Climate related threats affect our spatial environment, and the effects of the expe-
rienced or observed changes will affect both cognitive and emotional levels [8, 29].
In part, emotional distress caused by changing environments may be directly related
to uncertainty in relation to spatial behavior. Road blocks cause distress if we don’t know
a good alternative route; generally, feeling lost (not knowing where we are or how to get
to our destination) is a highly unsettling experience [14]. However, emotional reactions to
environmental change further relate to a very different aspect of human spatial experience
in which linguistic representation remains rather underexplored to date: the fact that we
deeply appreciate our environments, that we relate to them not only cognitively but also
emotionally. This relates to the notion of place rather than space, which we will explore
briefly in the next section.
2 Research on place
The notion of place is well-known and widely investigated in the realm of human geogra-
phy [4] and elsewhere (such as literary analysis [12]), exploring human sentiments about
specific locations. However, systematic linguistic analysis has so far mainly focused on the
cognitive rather than emotional aspects of human understanding of space [36].
In an excellent recent review of the various facets of the notion of place, Hamzei, Winter
and Tomko [10] spell out how the original notion of ’space overlaid with meaning’ [26, 40]
has expanded (particularly over the last decade) into heterogeneous terminologies and con-
ceptualizations, contributing different aspects concerning how humans relate to places.
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The most salient or frequently mentioned facets of place comprise name, type, location,
affordance, activity, meaning, place identity, and sense of place. Clearly, these facets reflect
central elements of human everyday life. We relate to places, and identify with them, be-
cause they are meaningful for what we do, who we are, and where we live. Spatial environ-
ments are thus not simply challenges to be understood (cognitively) and dealt with (behav-
iorally, as in wayfinding) but also, and possibly primarily, they are filled with meaning—
and if they change, this meaning is challenged and threatened.
Language, as highlighted by Hamzei et al.’s review [10], provides access to various
central elements of this complex notion of place. For instance, central insights can be (and
have been, to some extent) gained by investigating how places are referred to [25], by their
names (such as toponyms) or in various other ways [46]. More extended descriptions such
as narratives about places (or, in fact, route instructions) highlight further aspects as to how
these places are conceptualized. However, as becomes implicitly clear from the review, the
differentiation between space and place has not been spelled out sufficiently in the area of
linguistic analysis.
The language of place can be expected to represent the various facets of meaning be-
yond spatial location or spatial relationships. Thus, linguistic representations of place
should reflect deeper notions of meaning, place identity, affordance, sense of place and
the like—all of which go beyond a mere understanding of spatial relationships. To my
knowledge there is no systematic account available to date spelling out how language ac-
complishes this. However, most of the available insights on place from other disciplines
relate to language in some way, and many have used language as a data source [6]. This is
unsurprising as language is the most prominent way in which meaningful human relations
to place become manifest. Looking more closely and systematically at the ways in which
people express their appreciation of place(s) in natural discourse is therefore a promising
way forward in the endeavor to understand notions of place [36].
3 Understanding and harnessing meaningful relations to
environments
Intuitively, there is a straightforward relationship between the discourse about place and
the ability to deal with changes, building resilience in the face of climate change and related
threats. We talk about what is important and relevant to us [28], we act on the basis of
affordances [9]—i.e., on our perception of what can be done with a particular object or
place, and we share insights through language and align to each other’s thoughts on this
basis [24]. This alignment on basic values is central to our ability to act jointly in the face
of threats and emergency [45]. The ability to express our appreciation of environment is
therefore key to the ability to act to preserve it.
To capture these effects in more depth, the following central challenges, at least, will
need to be addressed, paralleling those that have been recognized and resolved (to varying
extents) for spatial language.
• Systematic account of the repertory of the language of place. How do humans
linguistically represent the meanings that they associate with places? What are the
generic principles regarding the semantics and discourse of place? For spatial lan-
guage, this challenge has been addressed, for instance, in terms of cognitive seman-
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tics [32], linguistic ontologies [1], and conceptual reference frames underlying spatial
language use [19, 34]. For the language of place, only a few initial insights are so far
available to elucidate the relevant linguistic repertory [7].
• Contextual factors. Which generic aspects of the environment affect the extent to
which, or the ways in which, humans attribute meanings to spatial environments?
For spatial language, relevant insights include the effects of functional relations be-
tween objects in object reference [3], effects of scale [22], cultural and individual vari-
ation [11], and current purpose (e.g., referring to a location or spatial object vs. dis-
tinguishing it from others [43] or reaching it spatially [39]). For the language of place,
decisive contextual factors can be expected to include personal relevance [35], societal
histories and networks, affordances (things to do in an area), and the like [16].
• Temporal aspects. How do notions of place change over time, in what ways can
they be dynamic, and what are the challenges in this respect? Research on dynamic
aspects of space includes motion concepts [44] and spatiotemporal reference frames
[34]. For notions of place, change can often be coupled with threat, for instance to
one’s identity when a home environment is at risk.
• Dialogue and communication. Humans relate to places individually, based on their
personal interests and background. To what extent, and in what ways, are notions
of place transferable, and how do humans align their sentiments to agree on specific
actions to preserve the environment they appreciate? For spatial language, interac-
tion partners have been shown to align to each other in terms of reference frames
and perspectives [27], and level of detail or granularity [38]; also, there are culturally
established principles of spatial communication such as how route descriptions are
formulated and structured [30].
For the language of place, aligned meanings can be observed, for instance, in so-
cial movements [17]. Sharing of sentiments and insights about environments and
supportive actions is doubtlessly central to our modern world, supported by tradi-
tional as well as social media, and movements that strive to raise awareness for envi-
ronmental issues through communication. Future work on the linguistic representa-
tion of place should investigate how people communicate their sentiments regarding
spatial environments and how negotiation processes help to develop resilience jointly
in the face of threats.
Since the language of place represents meaning associated with space in addition to un-
derstanding and dealing with space, there are limits to the parallels that can be drawn from
traditional spatial language research. However, there are also overlaps; a range of insights
about place have come out of the analysis of spatial discourse [10]. Most importantly, in-
depth understanding of the language of place has the potential to add a layer of meaning
to associated research: the aim to harness the multi-faceted insights towards resilience that
are represented in the ubiquitous manifestations of what spatial environments mean.
References
[1] BATEMAN, J. A., HOIS, J., ROSS, R., AND TENBRINK, T. A linguistic ontology of space
for natural language processing. Artificial Intelligence 174, 14 (2010), 1027–1071.
www.josis.org
WHAT SPATIAL ENVIRONMENTS MEAN 61
[2] CADUFF, D., AND TIMPF, S. On the assessment of landmark salience for human nav-
igation. Cognitive Processing 9, 4 (2008), 249–267.
[3] COVENTRY, K. R., AND GARROD, S. C. Saying, seeing and acting. The psychological se-
mantics of spatial prepositions. Essays in Cognitive Psychology series. Psychology Press,
Hove, UK, 2004.
[4] CRESSWELL, T. Place: encountering geography as philosophy. Geography 93, 3 (2008),
132–139.
[5] DASEN, P. R., AND MISHRA, R. C. Development of Geocentric Spatial Language and
Cognition: An eco-cultural perspective, vol. 12. Cambridge University Press, Cambridge,
2010.
[6] DAVIES, C. Reading geography between the lines: extracting local place knowledge
from text. In International Conference on Spatial Information Theory (2013), Springer,
pp. 320–337.
[7] DERUNGS, C., AND PURVES, R. S. From text to landscape: locating, identifying and
mapping the use of landscape features in a swiss alpine corpus. International Journal of
Geographical Information Science 28, 6 (2014), 1272–1293.
[8] FARBOTKO, C., AND MCGREGOR, H. V. Copenhagen, climate science and the emo-
tional geographies of climate change. Australian Geographer 41, 2 (2010), 159–166.
[9] GIBSON, J. J. The ecological approach to visual perception. Houghton, Mifflin and Com-
pany, Boston, MA, 1979.
[10] HAMZEI, E., WINTER, S., AND TOMKO, M. Place facets: a systematic literature review.
Spatial Cognition & Computation (2019), 1–49.
[11] HAUN, D. B., RAPOLD, C. J., JANZEN, G., AND LEVINSON, S. C. Plasticity of human
spatial cognition: Spatial language and cognition covary across cultures. Cognition
119, 1 (2011), 70–80.
[12] HOELSCHER, S., AND ALDERMAN, D. H. Memory and place: geographies
of a critical relationship. Social & Cultural Geography 5, 3 (2004), 347–355.
10.1080/1464936042000252769.
[13] HÖLSCHER, C., TENBRINK, T., AND WIENER, J. M. Would you follow your own route
description? cognitive strategies in urban route planning. Cognition 121, 2 (2011), 228–
247.
[14] HUGHES, A., AND MEE, K. Journeys unknown: Embodiment, affect, and living with
being “lost” and “found”. Geography Compass 12, 6 (2018), e12372.
[15] JANZEN, G., SCHADE, M., KATZ, S., AND HERRMANN, T. Strategies for detour find-
ing in a virtual maze: The role of the visual perspective. Journal of Environmental
Psychology 21, 2 (2001), 149–163.
[16] JORDAN, T., RAUBAL, M., GARTRELL, B., AND EGENHOFER, M. An affordance-based
model of place in gis. In 8th Int. Symposium on Spatial Data Handling, SDH (1998),
vol. 98, pp. 98–109.
JOSIS, Number 20 (2020), pp. 57–63
62 TENBRINK
[17] KLANDERMANS, B. The social construction of protest and multiorganizational fields.
Frontiers in Social Movement Theory (1992), 77–103.
[18] KLIPPEL, A. Wayfinding choremes. In Spatial Information Theory: Foundations of Ge-
ographic Information Science. Conference on Spatial Information Theory (COSIT) (2003),
W. Kuhn, M. Worboys, and S. Timpf, Eds., Lecture Notes in Computer Science,
Springer; Berlin, pp. 320–334.
[19] LEVINSON, S. Frames of reference and Molyneux’s question: Crosslinguistic evidence.
In Language and Space, P. Bloom, M. Peterson, L. Nadel, and M. Garrett, Eds. MIT Press,
Cambridge, MA, 1996, pp. 109–169.
[20] LEVINSON, S. C. Space in Language and Cognition: explorations in cognitive diversity.
Cambridge University Press, Cambridge, 2003.
[21] MICHON, P.-E., AND DENIS, M. When and why are visual landmarks used in giving
directions? In Spatial Information Theory: Foundations of Geographic Information Science.
International Conference, COSIT 2001, D. R. Montello, Ed., Lecture Notes in Computer
Science. Springer-Verlag, Berlin-Heidelberg, 2001, pp. 292–305.
[22] MONTELLO, D. R. Scale and multiple psychologies of space. In Spatial Information
Theory: A theoretical basis for GIS, A. Frank and I. Campari, Eds. Springer, Berlin, Hei-
delberg, New York, 1993, pp. 312–321.
[23] PALMER, B., LUM, J., SCHLOSSBERG, J., AND GABY, A. How does the environment
shape spatial language? evidence for sociotopography. Linguistic Typology 21, 3 (2017),
457–491.
[24] PICKERING, M. J., AND GARROD, S. Towards a mechanistic psychology of dialogue.
Behavioural and Brain Sciences 27, 2 (2004), 169–190.
[25] PURVES, R. S., AND DERUNGS, C. From space to place: Place-based explorations of
text. International Journal of Humanities and Arts Computing 9, 1 (2015), 74–94.
[26] RELPH, E. Place and Placelessness. Pion, London, 1976.
[27] SCHOBER, M. F. Spatial perspective taking in conversation. Cognition 47 (1993), 1–24.
[28] SPERBER, D., AND WILSON, D. Relevance: communication and cognition. Blackwell,
Oxford, 1986.
[29] SUNDBLAD, E.-L., BIEL, A., AND GÄRLING, T. Cognitive and affective risk judge-
ments related to climate change. Journal of Environmental Psychology 27, 2 (2007), 97–
106.
[30] SUZUKI, K., AND WAKABAYASHI, Y. Cultural differences of spatial descriptions in
tourist guidebooks. In International Conference on Spatial Cognition (2004), Springer,
pp. 147–164.
[31] TALMY, L. How language structures space. In Spatial Orientation: Theory, Research, and
Application, H. Pick and L. Acredolo, Eds. Plenum Press, New York, 1983, pp. 225–282.
www.josis.org
WHAT SPATIAL ENVIRONMENTS MEAN 63
[32] TALMY, L. Towards a cognitive semantics. A Bradford Book, MIT Press, Cambridge,
MA, 2000.
[33] TENBRINK, T. Space, Time, and the Use of Language: An investigation of relationships.
Mouton de Gruyter, Berlin, 2007.
[34] TENBRINK, T. Reference frames of space and time in language. Journal of Pragmatics
43, 3 (2011), 704–722.
[35] TENBRINK, T. Relevance in spatial navigation and communication. In International
Conference on Spatial Cognition (2012), Springer, pp. 358–377.
[36] TENBRINK, T. The language of PLACE: Towards an agenda for linguistic platial cogni-
tion research. In Proceedings of the 2nd International Symposium on Platial Information Sci-
ence (PLATIAL-19) (2020), R. Westerholt and F.-B. Mocnik, Eds., pp. 5–12. 10.5281/zen-
odo.3628849.
[37] TENBRINK, T., BERGMANN, E., HERTZBERG, C., AND GONDORF, C. Time will not
help unskilled observers to understand a cluttered spatial scene. Spatial Cognition &
Computation 16, 3 (2016), 192–219.
[38] TENBRINK, T., AND WINTER, S. Variable granularity in route directions. Spatial Cog-
nition & Computation 9, 1 (2009), 64–93.
[39] TOMKO, M., AND WINTER, S. Pragmatic construction of destination descriptions for
urban environments. Spatial Cognition & Computation 9, 1 (2009), 1–29.
[40] TUAN, Y.-F. Space and place: The perspective of experience. U of Minnesota Press, 1977.
[41] TVERSKY, B. Spatial perspective in descriptions. In Language and Space, P. Bloom,
M. Peterson, L. Nadel, and M. Garrett, Eds. MIT Press, Cambridge, MA, 1996, pp. 109–
169.
[42] TVERSKY, B. Structures of mental spaces – how people think about space. Environment
and Behavior Vol.35, No.1 (2003), 66–80.
[43] VORWERG, C., AND TENBRINK, T. Discourse factors influencing spatial descrip-
tions in English and German. In Spatial Cognition V: Reasoning, Action, Interaction,
T. Barkowsky, M. Knauff, G. Ligozat, and D. Montello, Eds. Springer, Berlin, Heidel-
berg, 2007, pp. 470–488.
[44] VULCHANOVA, M., AND VAN DER ZEE, E. Motion encoding in language and space, vol. 6.
Oxford University Press, 2013.
[45] WAUGH JR, W. L., AND STREIB, G. Collaboration and leadership for effective emer-
gency management. Public Administration Review 66 (2006), 131–140.
[46] WINTER, S., AND FREKSA, C. Approaching the notion of place by contrast. Journal of
Spatial Information Science 2012, 5 (2012), 31–50.
JOSIS, Number 20 (2020), pp. 57–63
